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Course
Pre-requisite Lecture Units Couse Name
Number
Hours
Nil 4 3 General Geology PE 201
General Geology 4 3 Structural Geology PE 202
Introduction to Petroleum
Nil 4 3 PE 210
Engineering
English Il 4 3 English Language Il PE 243
Petroleum Geology and
Structural Geology 4 3 PE 303
Exploration
Drilling & Production
Introduction to Petroleum Engineering 4 3 PE 311
Machinery
4 3 Fluid Mechanics PE312
Drilling & Production Machinery 4 3 Drilling Engineering PE 312
Petroleum Geology and Exploration 4 3 Reservoir Rock Properties PE 320
Petroleum Geology and Exploration 4 3 Reservoir Fluid Properties PE 321
Reservoir Rock Properties & Reservoir Reservoir Rocks and Fluids
3 2 PE 321L
Fluid Properties Lab
Nil 2 2 Technical Report Writing GH 350
Nil 4 3 Computer Applications PE 351
4 3 Instrumentation and Control PE 352
Drilling Engineering 3 2 Drilling Fluids Lab PE 412
Drilling Engineering 4 3 Well Completion & Workover PE 413
Reservoir Rock Properties 4 3 Well Logging PE 422
Reservoir Rock Properties & Reservoir
4 3 Fluid Flow in Porous Media PE 423
Fluid Properties
Fluid Flow in Porous Media 4 3 Applied Reservoir Engineering PE 424
Fluid Flow in Porous Media 4 3 Transitent Pressure Analysis PE 425
Fluid Flow in Porous Media 4 3 Production Design — | PE 440
Production Design — | 4 3 Production Design — Il PE 441
Nil 4 3 Corrosion in the Oil Industry PE 453
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Drilling Engineering & Production Design

4 3 Horizontal Well Technology PE 514
— 1 & Transitent Pressure Analysis‘
Applied Reservoir Engineering 4 3 Oil Property Evaluation PE 526
Applied Reservoir Engineering 4 3 Natural Gas Engineering PE 527
Applied Reservoir Engineering &
4 3 Reservoir Management PE 528
Transitent Pressure Analysis

Applied Reservoir Engineering 4 3 Enhanced Oil Recovery PE 529

Safety and Environment
4 3 PE 554
Engineering

Elective Petroleum
4 3 PE 556
Engineering Course

Petroleum Engineering
4 3 PE 557
Seminar

Petroleum Engineering Seminar 4 4 B.Sc. Project PE 599
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PE 201 General Geology { 3 units }

Prerequisite: Nil
Introduction, Branches of Geological Science, Theories of Solar system Genesis, Earth and Universe, Earth
Principal divisions, Internal Processes (Volcanic Activity, structural and plate tectonic theory,), External Processes (
Weathering- Erosion- Transportation- Sedimentation and metamorphism), Minerals, classifications, crystal
system and physical properties. Rock Types and classification (Igneous- Metamorphic- Sedimentary), Rock
physical properties, environments, bedding and Sorting theory. Sedimentary processes, Properties of sedimentary
rocks, Sedimentary environment. Occurrence of economical mineral.
PE 202 Structural Geology { 3 units}
Prerequisite: General Geology
® Introduction to structural geology and its objectives.
®  Primary and secondary structures of sedimentary rocks and the determination of dip, strike and
thickness of beds.
®  Completion of out crops and construction of cross sections.
®  Modes of deformation of rocks: parts, varieties and classification of Folds, faults, joints and
unconformities.
®  Expression of the above features on geological field maps and construction of ~ cross sections.
Geological mapping and the application photogrammetry.
PE 210 Introduction to Petroleum Engineering { 3 units}
Prerequisite: Nif
®  History of Petroleum.
" Review of the oil industry: starting from geology, exploration, drilling, production,
transportation, and processing.
" Guestspeakers from the oil industry.
®  Field trips (whenever possible).
PE 243 English Language IIl { 3 units }
Prerequisite: English Il
This is a continuation of the two previous courses. By the end of this course students are required to have better
understanding of the English language structure and better reading and writing skill. They will also have better
oral communication skill.
Subjects thought in this course include, but not limited to, paraphrasing, summarizing and writing proper
referencing.
PE 303 Petroleum Geology and Exploration { 3 units }
Prerequisite: Structural Geology
"  Geological history of Petroleum.
" The origin, migration and accumulation of petroleum, Reservoirs with abnormal pressure and
temperature.

®  Geological distribution of petroleum in the world.
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®  Geological basins of Libya.
®  Geology of existing oil and gas fields in Libya.
®  Surface geological methods for petroleum exploration.
®  Use of topography and surface features for oil prospecting.
®  Geophysical exploration methods with emphasis on seismic methods.
®  History of exploration in Libya.
PE 311Drilling & Production Machinery{ 3 units }
Prerequisite: Introduction to Petroleum Engineering
Part (1) Drilling Machinery.
Introduction. Types of drilling methods, Rotary table Rig, surface tools (Hoisting, Rotating, Circulation and
controlling), subsurface tools (drill pipe, drill collar, stabilizer, Bits ...etc ). Directional drilling, controlling well
deviation. Wire-line tools, Fishing, bottom hole measurements ( Well-Logging, bottom hole pressure and
temperature etc..).
Part (2) Production Machinery.
® Surface production tools, Charismas tree (well head), Production pipe, gathering area, Separators, types,
capacity calculations. Preparing production (oil line, gas line and water line). Storage tanks, Pumping
systems, Gas plant ( dehydration unit sweating gas unit, etc..) and metering. Artificial production
surface and subsurface tools (Gas lift, pumping etc..)
PE 312 Drilling Engineering { 3 units }
Prerequisite: Introduction to Petroleum Engineering (C) - Petroleum Geology & Exploration (C) - Drilling &
Production Machinery (CorR)
® Rotary Drilling : Power, Hoisting, Circulating, Rotary, Well Control, and Well Monitoring systems.
® Drilling Fluids : Tests / Oil and Water Base muds.
® Drilling Hydraulics.
® Drilling Bits.
" Cementing.
® Formation Pore Pressure and Fracture Resistance.
® Under Balance Drilling.
® Directional and Horizontal Drilling.
PE 320 Reservoir Rock Properties {3 units}
Prerequisite: Petroleum Geology & Exploration (C)
" Introduction to types of rocks.
Basic petrophysical properties: porosity, types of porosity, fluid saturations, compressibility, permeability,
capillary pressure, relative permeability, electrical properties, wettability.
®  Core and special core analysis.
PE 321 Reservoir Fluid Properties{ 3 units }
Prerequisite:: Petroleumn Geology & Exploration (C or R)
®  Chemistry of petroleum. Basic concept of phase behavior related to petroleum; single, binary, and
multi-component systems. Equations of State for real fluids. Bubble point and dew point curves -

Retrograde phenomenon.
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®  Properties of reservoir fluids (gas, oil and water).
®  Determination of reservoir fluid properties by:
1. Field data.
2. Laboratory Analysis.
3. Correlation’s (and available softwares).
4. Equations of state.
O  Fluid sampling and preparation of PVT data.
PE 321L Reservoir Rocks and Fluids Lab {2 units }
Prerequisite: Reservoir Rock Properties (C or R)
Laboratory measurement of the reservoir rock characteristics including: porosity, permeability, fluid saturation,
electrical conductivity, capillary pressure, and effective and relative permeability; Reservoir Fluids properties are
also measured including: density, viscosity, other physical properties of reservoir gas and liguids.

GH 350 Technical Report Writing{ 2 units }

Prerequisite: Nil
Introduction to principles of effective communications with attention to the importance of emphasis, emotive
content and style. Principles of technical writing, technical writing techniques, description of mechanisms,
interpretation of statistics, research of published information, illustrations, writing informal reports, organization
and presentation of technical reports, proposals, feasibility studies, technical correspondence and research grant
applications. Oral presentations of technical ideas; technical aids in presentation; organization of practical
applications.

PE 351 Computer Applications{ 3 units }

Prerequisite: Nil
Introduction to Digital computer Set up. Programming Languages and Compilers Introduction to Operating
systems. DOS and WINDOWS. File Editing commands. Problem analysis and Flow charts. Elements of
Programming. Assignment Statement Control Statements. Repetitive Statements. Input and Output Statements.
Sub-programs. Debugging Techniques. Programming Examples and Exercises using FORTRAN, C""& Visual Basic
language. Introduction to Word Processors, spread sheets, databases presentation slides preparation tools and
Internet.
PE 352 Instrumentation and Control
" Specifications of Instrumentation systems - Types of instrumentation systems - Recording instruments -
Standard codes - Signals of instrumentation systems - Static, differential and oscillating pressure
measurements - Automatic pressure controls - Flow metering - Types of meters - Differential pressure
metering devices - Viscosity measurements - Gas viscosities - Temperature measurements - Measurement of
petroleum products properties - Gas chromatography - Liquid chromatography - Automatic sulphur analyzer
- Computer aided monitoring and control systems.
PE 412 Drilling Fluids Lab { 2 units }
Prerequisite: Drilling Engineering (CorR )
®  Laboratory sessions cover drilling fluids and cement formulation and testing including:

Introduction.
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®  Methods of preparation and testing of drilling fluids and cement slurry; Changes in their properties

by using different chemical additives.
®  Mud characteristics determination; Effect of various additives on mud properties. Simulation of
drilling operations and control.

PE 413 Well Completion &Workover{ 3 units }

Prerequisite: Drilling Engineering (C)
® Casing Design.
® Well Completion :Types, Planning, Design and Efficiency.
® Skin Factor : Types and Causes / Effect on Productivity.
®  Perforating : Techniques and Density / Water and Gas coning / Choice of the perforation

interval / Penetration Depth.

Scale : Causes / Effect / Prevention / Removal.
® Sand Control : Causes / Size Analysis / Control / Gravel Packing.
® Acidizing : Types of Acids / Matrix Acidizing of Sandstones and Carbonates / Effect on
Productivity.
® Hydraulic Fracturing : Models / Fracturing Fluids : Well head Pressure — Proppants — Technical,
Operational and Cost Considerations.
PE 422 Well Logging{ 3 units }
Prerequisite:Structural Geology (C or R) - Petroleum Geology & Exploration (C) -Reservoir Rock Properties (C)
®  Review of basic logging environment : porosity, permeability, saturation, water properties,
formation Lithology, formation density, resistivity, cased and open hole logging.
®  Electric Logs: SP, Normal, Lateral, and Micro.
®  Nuclear Logs: Gamma Ray, Neutron.
®  Sonicand Density Logs.
®  Dip-meter and Temperature (Thermometer)logs.
®  Production Logging.
® Introduction to computer processing of well logs.
®  Welllogging data interpretation.
®  Cross plots of various logs.
PE 423 Fluid Flow in Porous Media { 3 units }
Prerequisite: Reservoir Rock Properties (C) -Reservoir Fluid Properties(C)
®  Darcy’s Law (single phase flow / multi-phase flow / gravity effects).
®  Linear flow equation (flow in series, flow in parallel).
®  Radial flow equation (flow in series, flow in parallel).
" Spherical flow equation.
®  Averaging pressures, productivity index.
®  Conservation of Energy Equation for radial flow (derivation and solution).
PE 424 Applied Reservoir Engineering { 3 units }
Prerequisite: Fluid Flow in Porous Media (C or R) -Reservoir Rock  Properties (C) -Reservoir Fluid
Properties (C)
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" Reservoir classification and reservoir energies.
®  Calculation of OIIP by Volumetric methods : Iso-pack, HPV, and grid methods.
®  Derivation of the General Material Balance Equation.
®  Application of the MBE to different types of reservoirs (with no water drive).
®  Water influx models: Schilthius, Hurst, Van Everdingen& Hurst, Bottom water drive, linear water influx.
®  (alculation of OIIP in water drive reservoirs.
" Use of (available) MB software for calculating OIlIP, determination of best water influx model, and
calculation of water influx constants.
"  Depletion-type reservoirs: Tarner and Muskat methods.
PE 425 Transient Pressure Analysis{ 3 units }
Prerequisite: Fluid Flow in Porous Media (C) - Reservoir Rock Properties (C) - Reservoir Fluid Properties (C)
I — Introduction : Role of Pressure Testing / Mathematical Formulation of the Diffusivity Equation / Analytical
Solutions of the Diffusivity Equation / Skin Effect.
Il - The Basic Solution : Pressure Draw-Down Test.
Il - The Super-position Principle : Super-position in Time / Super-position in Space / Multi-rate Test Analysis /
Changing Flow Rate during Draw-Down Test.
IV - Two-Rate Test Analysis.
V - Build-up Test Analysis : Horner Method / MDH Method / Average Pressure / Effect of Production History.
VI- Factors Affecting the Build-up Behavior.
Factors affecting the Early Period : Well-bore Storage effect / Gas segregation in the tubing / Effect of partial
penetration / Effect of Vertical Hydraulic Fracturing.
Factors affecting the Late Period : Effect of Linear Faults / Interference Effect.
Effect of Reservoir Heterogeneity : Effect of Layering / Naturally Fractured Reservoirs.
VIl — Proper Design of a BU Test.
PE 440 Production Design — I { 3 units }
Prerequisite: Fluid Flow in Porous Media (C or R) -Reservoir Rock Properties (C) - Reservoir Fluid Properties (C)
" Introduction to types of reservoirs and types of production.
®  Productivity index and Inflow performance relationship in water drive and depletion type reservoirs.
®  Vertical flow performance.
®  Components of the production system including choke performance.
®  Horizontal flow performance.
PE 441 Production Design — Il { 3 units }
Prerequisite: Production Design-I (C)
®  Introduction to different types of Artificial lift.
®  Sucker rod pumping.
®  Design of continuous and intermittent gas lift systems / factors affecting rate / main field problems.
®  Design of ESP system / main field problems.

®  Proper choice of the Artificial lift system.
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Main components and factors to consider in the design of some surface equipment required for the

Artificial lift systems.
PE 453 Corrosion in the Oil Industry { 3 units }

Prerequisite: Nil
Modern theory of corrosion; Surface films; Stress corrosion; Stray corrosion; Corrosion materials and conditions;
Ways of prevention and treatment of corrosion; Cathodic protection, Electropolishing and bright
electrodeposition; Metallic, inorganic and organic coating; Types of inhibitors; Alloying; Thermal oxidation.
PE 514 Horizontal Well Technology { 3 units}
Prerequisite: Drilling Engineering(C or R) -Transient Pressure Analysis ( C or R) - Production Design — I (C or R)

®  History and development of horizontal drilling.

" Drilling and completion technology of horizontal wells.
"  Steady state equations of horizontal wells.
| |

Well test analysis in horizontal wells.
®  Advantages and disadvantages of horizontal wells.
®  Proper choice between drilling a horizontal well and drilling a vertical well.
PE 526 Oil Property Evaluation { 3 units }
Prerequisite:Applied Reservoir Engineering (C or R)
1.1- Introduction : Sequence of Evaluation / Basic Elements of OPE / The Purpose of Evaluation / How to
Perform the Evaluation.
1.2- Review of Oil Volumetrics : Basic Definitions / Volumetric Techniques / MBC / Recovery Factor
Correlations.
1.3- Production Forecast & Estimation of Remaining Reserves : Factors affecting Production Decline /
Mathematical Formulation / Practical Aspects of Production Decline Analysis.
1.1- Basic Economic Concepts : Definitions/ NCF/ Basic Interest Formulas and Discounting / Profit

Indicators: PV/ POT /ROR / PIR / Reliability of Profit Indicators.

11.2- Acceleration of Projects : Definition of Objectives / Equivalence Rates.
I1.3- Depreciation : The SLM / SYD / DB / and DDB methods.
11.4- Libyan Tax Royalty Agreement : Introduction to Libyan Oil Industry / Definitions / History of Libyan

Tax-Royalty Agreement/ Method of Calculation.
I.5- Libyan EPSA-4 Agreements : Definitions / History of EPSA Agreements/ Method of Calculations of
EPSA-4/ Com parison to Tax-RoyaIty Agreement.
PE 527 Natural Gas Reservoir Engineering {3 units }
Prerequisite: Applied Reservoir Engineering (C)
" Definitions / Classifications of Natural Gas reservoirs.
" Gas Laws / Gas Deviation Factor / Effect of impurities / Practical aspects.
®Natural-Gas Physical Properties/ Isothermal Compressibility / Viscosity / Water content / Hydrate
formation.
®Volumetric estimate of GIIP (Iso-pach , HPV, and Grid methods) / Recovery Factors in gas reservoirs.

®Review of MBC / Treatment of condensates in the Gas MB.
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®Inflow Performance & Deliverability Testing / Flow after flow tests / The empirical method / the modified

method / the pseudo-gas potential method / Isochronal testing.

2
®Transient Pressure Analysis in gas wells / the PW method / the PW method / the pseudo-gas potential

method.

®Vertical Flow Performance/ General Flow Equation in Pipes/ The Trial and Error T - Z Method/ Static

bottom-hole pressure calculations/ Flowing bottom-hole pressure calculations/ Sukkar& Cornell

Method/ Practical Aspects.

® Gas Metering / The Orifice Meter/ The Pitot Tube.

PE 528 Reservoir Management { 3 units }

Prerequisite: Applied Reservoir Engineering (C) - Enhanced Oil Recovery ( C or R) - Well Test Analysis (CorR)

Reservoir Engineering Activities; Identification of problems or opportunities for improvements in management;

Setting goals; Decision Criteria; Data acquisition and analysis; Generating possible technical solutions; Select and

construct a viable solution; Test and revise the solution; Present final recommendation.

PE 529Enhanced Oil Recovery{ 3 units }

Prerequisite: Applied Reservoir Engineering (C)

Introduction to current techniques of EOR.

Pressure maintenance by water and/or gas injection.

Water flooding / Flow equations / Stratified formations.

Miscible displacement by gas (natural gases and carbon dioxide).
Introduction to Chemical methods (Polymer, Surfactant, and Alkaline).
Scientific and practical Selection Criteria of EOR technique.

Condensate production and Gas recycling in gas-condensate reservoirs.

PE 554 Safety and Environment Engineering

Environment impact assessment of oil and gas field; risk securing techniques; concept of air and water
pollution in petroleum industry; flaring impact; oil spill control; solid waste and sludge control; impact
of drilling activities; emissions during drilling, production, and storage; noise pollution in oil exploring
and exploiting: prevention and control; safety and awareness; management and employee commitment
to safety; development and safety assessment; design procedure for operation, maintenance,
modification, emergencies and safety by contractor; accident and incident reporting, investigation and

follow-up; monitoring and auditing, and reappraisal of the system.

PE 556 Elective Petroleum Engineering Course

No. Course Name Credits Instructor Specialty
1 Geophysical Prospecting 3 Geophysics
2 Field Processing of Natural Gas 3 Chemical Engineering
3 Miscible Flooding 3 Petroleum Engineering
4 Global Oil Industry 3 Petroleum Engineering Economics
5 Water Treatment 3 Petroleum or Chemical Engineering
6 Application of Reservoir Simulation 3 Petroleum Engineering
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Geophysics, Geology or Petroleum

7 Reservoir Modeling 3

Engineering

Note: The Syllabus of the elective courses are not mentioned here and should refer to the department.for proper

contents.

PE 557 Petroleum Engineering Seminar { 3 units }

Seminar Organization:-

Q  Each student will be randomly assigned a certain topic related to the petroleum industry. Some topics are

chosen to introduce the students to new areas of the global and national oil industry which are normally of

interest to the petroleum engineer but are not studied in the department curriculum, other topics are

chosen to help students get deeper insight into certain engineering topics which have already been studied

in other courses.

Q Each student will be required to:

>
>

Prepare a brief (i.e. 10-20 pages) technical report about the assigned engineering topic.

The report should be in a printed form with all the necessary illustrations and or graphs. Grade (A1) is
assigned based on the report scientific content, and Grade (A2) is assigned based on the report
organization.

Make a presentation to the class students of the report in the date assigned by the supervisor (dares will

be chosen randomly). Presentation can be made using slides or computer screen only. Also, answer any

questions raised by the students and by the supervisor during the presentation.
Grade (A3) is assigned based on ability of student to transfer scientific material to other students during
the presentation, and on ability to answer any questions.
Four Student Reports chosen by the supervisor will consist the material for the Final Exam. These
lectures and Reports will be made available to students for photocopying.
Q Eachstudentis required to contact his supervisor to obtain his approval of the major outlines
of the report before starting Report write-up.
Q Student can use material from different source (i.e. books, scientific magazines,
internet, previous lecture notes, etc).
Distribution of credits
A1l Report Scientific Content 25% , A3 Presentation to students 5%

A2 Report Organization 15% , A4 Final Exam 55%

PE 599 B.Sc. Project{ 4 units }

Student has to prepare and present a complete study under supervision and guidance of his project supervisor on

one of the Petroleum engineering subjects defined by the department council. The study should be either a

laboratory study, field study, or theoretical study using the available department facilities and data from Libyan

oil fields which the department will help in getting these data. The project aims to enable the student to depend

on himself in doing investigation and tackling problems, through data surveying, searching, data gathering and

analysis, drawing and extrapolating conclusions to achieve a proper solutions and recommendations for a further

study. Finally, student has to present his project and discuss it in front of committee composed from department

teaching staff members.
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PE 556 Elective Petroleum Engineering Course

No. Course Name Credits Instructor Specialty
1  Geophysical Prospecting 3 Geophysics
2 Field Processing of Natural Gas 3 Chemical Engineering
3 Miscible Flooding 3 Petroleum Engineering
4 Global Oil Industry 3 Petroleum Engineering Economics
5 Water Treatment 3 Petroleum or Chemical Engineering
6 Application of Reservoir Simulation 3 Petroleum Engineering

Geophysics, Geology or Petroleum
7 Reservoir Modeling 3 P &
Engineering
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